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i. The equations deduced were verifiod by zone melting with rapid = " -
;i movement of the liquid zone, ‘this being the eastest to carry out, S
“: '} The rate of movement of the furnace was 5 mm/min, the length of ;i -
f,Qg'the liquid zone Being 60 mm, A composite billet (corresponding toff&‘
il the composite elgctrode) was made up from plates of purs lead and zJX??
. +i! pure zinc to.giv4 an average composition of 90% Pb, 10% Sn. O B
Specimens made from electrodes with various ratios of the volume of

the single';ead-tin portidn to that of the liquid zone were used. o
+ i After zone melting, the specimens were cut into plates 2.5 mm long - -
is, ' and analysed, The experimental and theoretical curves of tin I
i/ . content as functions, of length along specimen agree satisfactorily.' .
P -5_Re1ati;% longitudinal fluctuations of composition were calculated &

i

LB,
it
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o and were also !.‘ound to -upport tho theorotical equationa: the

" smaller the volume of the,portion relative to that of the liquid

" bath the greater the ‘uniformity of the billet. The authors

emphasize that although- the ideas of this paper have been
developed for zone- melting they can be applied to billets
 obtained from a consumable electrode,  There are 7 figures and-
: 3 Soviet.references, .

cara /s o
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AUTHORS ¢ Petrov, D}N;. Doctor of Chemical Sciencés, Professor
and Kolachev, B,A., Caadidate of Technical Sciences
M
TITLE: Non-Equilibrium Crystallization of Ternary Alloys

PERIODICAL: Moscow. Aviatsionnyy tekhnologicheskiy institut,
Trudy. No.43. 1960, PP.117-129., Termicheskaya.
obrabotka 1 svoystva stali i legkikh splavov

TEXT:  D,A,Petrov has shown (ZhFKn, 1947, T.XXI, No .12) that

alloy crystallization can be considered as two Processes occurring

in parallel; separation of crystals of the solid phase from the: )
liquid and change in the composition of crystals formed at a higher
temperature through reaction with the liquid at a lower temperature.,
The authors now consider the crystallization of an alloy with two
alloying components, with no diffusion in the solid state and’ a .
continuous series of solid: solutions, For equilibrium conditions ‘( .
the changes in liquid and solid: compositions as crystallization :
proceeds can be found from phase diagrams with the aid of ‘
Konovalov's rule, For non-equilibrium conditions crystallization

is not completed at the temperature corresponding to the

intersection of the alloy ordinate with the solidus surface,
Card 1/6 . ,
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Crystallization in the assumed system then ends at the fusion
temperature of the ldwest-molting component, In non-equilibrium
crystallization of alloys belonging to a system with four-phase
eutectic transformation the lines showing changes of liquid- and’
solid-phase composition changes will also be displaced from the
equilibrium lines depending on the overall conode position in the
primary-crystallizatiqn region, For the conditions specified the
crystallization of any alloy of the ternary system is completed with .
the crystallization of the ternary eutectic. Non-equilibrium : -
crystallization of ternary-system alloys with a peritectic four- U)(
pPhasa transformation ends with the solidification of the binary

B + ¥ eutectic, For the experimentsy verification of their ideas

the authors chose the method of draiedi g d phase from the melt,
since this largely satisfies th.‘f,;-d’dﬁ}h,ftmspecifiod in the
theoretical treatment, Transférmation ‘6¥ "the equations deduced

gives the distribution of componentn along the drawn specimen, but
through lack of data the authors had to confine themselves to a
qualitative verification. The systems Al-Cu-Si and Al-Cu~Mn

were chosen, for which phase diagrams can be constructed from
published data (H,W.Phillips, J.Inst, of Metals, 1953, T.82,p.9-15;:
Card 2/6 '
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H.W.L,Phillips, W,Day, J.Inst, of Metals, 1947, 74, p.33-47),
~ The.test compositions were:i Al + 4% Cu + 3% Sig : S
AL 4 8% Cu + 1,0% 813 Al 4+ 4% Cu + 0,6% Mng Al + 2.25% Cu + 1% Mn;
Al + 0,5% Cu + 1,3% Mn, Aluminium (99.98% AL, 0.02% (Fe + si) )
electrolytic copper and manganese, and silicon (0,25% Fe, 0,20% Ali
Were used for preparing alloys; copper, silicon and manganese
being introduced as alloys, Specimens were drawn at 0,07 mm per
minute in the apparatus previously described by Petrov and
- Bukhanova (ZhFKh, 1953, T.27, No ,1), After microstructural
examination, samples of the solid were taken for chemical analysis;
liquid-phase compositions were calculated, Fig.7 shows changes in
the copper and silicon contents for the solid and liquid phases
with respect to relative length (continuous lines relate to vk:
liquid and broken lines to solid phases, respectively); the
corresponding curves for copper and manganese distribution are
shown in Fig,9, These results and microstructure-examination show
that not all the range of composition expected from the theoretical
treatment is found, This is due to the fact that at low -

concentrations of the alloying components the range of the binary
Card 3/6
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eutectic is very small,. For example, in the alloy obtained from
Al + L4.5% Cu » 0,5% 'S, 0,91 of ‘the specimen will consist only
of a-solid solution -(of variable composition). Thus the binary
and ternary eutectics crystallize at the last moment, when drawing
conditions are already disturbed and complete replacement of one
structural component by another doos not occur, Nevertheless,
the general change of composition and microatructure confirms the
theoretical treatment both for drawving and for non-equilibrium
crystallization in general, Thero are 10 figures and

3 references: 1 Soviet-bloc and 2 non-Soviet-bloc, The two.
references to English language puhlications read as follows:
H.W,L.Phillips, J,Inst, of Metals, 1953, T.82, p.9-15;
H,W,L,Phillips, W.Day, J.Inst, of Metals, 1947, 74, p.33-47,

ety
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AUTHORS: | Livahbv, V,_A;, ‘Professor, Bukhanova, A¢A-y and Kolachev,
. E/A;, ‘Candidates of Technical Sciences —
TITLE: Influence of gi‘ain size on the hydrogen embrittlement of .
titanium and its alloys o C
SOURCE: Mosc'?:w. Aviaisionpy)"‘tekhnblogicheskiy institute ’I‘rudy’

no. 50, 1961, Voprosy metallovedeniya, 61-70

TEXT: The main purpose of this paper was to investigate the influence

of hydrogen on the mechanical properties of fine grained and coarse

grained titanium and its alloys. Specimens of commercially pure ptanio

um were made from forged pods and annealed in vacuo at 700 C, 900 C and

1100 C. Aunealing at 700 ¢ results in a nnouqnined structure; at X
900 C, mediumesized grains form, whilst at 1100 'C-the structure becomes
coarse=grained.. - After vacuum annesling, the specimens were furnacew

cooled,. Various quantities of hydrogen were then introduced into them

at the same _temperatures at which vacuum annealing had been carried out.
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Soaking time before and after saturation with hydrogen at the above
temperatures was one hour in each cane. The subsequent cooling was X

~ carried out in the furnace. ‘The dependbnce of the mechanical proporsiu

of Ti on hydrogen content was ntudieg after vaguum annealing at 1100 C
and saturation with hydrogen at 1100'c and 900 C, and the microstructure
of Ti saturated with hydrogen at various temperatures was compared with
that of commercially pure Ti after vacuum annealing at the same tempera-
tures. It was found that the coarse-grained metal had a greater tenden-
¢y to hydrogen embrittlement than fine-grained material; this is due to
differences in the nature of the hydride precipitates, In the fine=grained
materialy, Ti hydrides Separate along the grain boundaries in the form of
compact, often formless, precipitates, In the coarse.-grained material,
Ti hydrides precipitate in the form of very fins platelets, This fine
precipitate causes high streas concentrations and premature destruction
of the metals There are 8 figures,
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AUTHORS: Livanov, V.A., Professor, Buchanova, A.A. and Kolachev,
_B.A, Candidates of Technical Sciences

.  TITLE: Influence of hydrogen’ on the thermal stability of the _
: alloy BT 3-1 (VI3-1) , o

SOURCE: Moscow, Aviafsionhyy tokhnol‘.ogicﬁdul&iy institut,. Trudy, h

no. 50, 1961, Voprosy metallovedeniya, 71-81

TEXT: Specimens of alloy VI-3-1 were annealed in vacuo at 800°C for
6 hours. Mechanical tests were carried out after various isothermal
annealing treatments on specimens of various hydrogen contents, at three
different deformation rates: (a)' 40 mm/minute (b) 4 mm/minute and (c) '
</minute, After vacuum annealingy the microstructure of the VI3-1 K
neists of a supersaturated- & -solid solution containing a small
y of the ﬁ -phases The structure of the alloy on being saturated
: drogen immediately after vacuum annealing remains essentially une
- 1e Isothermal annealing at 4530 C for 48 hours leads to a :
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o decomposition of the supersaturated solution and to the precipitation

o) of the TiCr, phase, by eutectoid decomposition of ,9 o The higher the
temperaturej the greater the rate of eutectoid decomposition. It is
found that isothermal annealing lends to embrittlement of the VI3l
alloy which is the more pronounced the higher the annealing tempergture. )(
Embrittlement is noticeable only after isothermal annealing at 550 C
for over 100 hours, Hydrogen lowers the thermal stability of the alloy.
The brittleness of an alloy containing mgre than 0.03% hydrogen mani.
fests itself even after annealing at 350 C for 100 hours. The decrease
in thermal stability of a VT3-1 alloy containing hydrogen is due to the
fact that the latter accelerates decomposition of the ﬁ ~phass and of
the supersaturated . =solid solution. Besides, in the presence of hyo
drogen, Ti hydride or any other phase containing hydrogen, precipita-
tion of phasés other than TiCr_, also occurs, Hydrogen lowers the ther~
mall stability of the a loy VTS?-X to a lesser degree than that of the
alloy VI3, since the wphase in the former is mors stable than in the
latter, There are 7 figures and 3 references: 1 Sovietsbloc and 2 non-
Sovietcbloce The reference to the English-language publication reads
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as follows: R.I. Jaffee,.GyA. ‘Lenni.ng, C.Me Craigheard,' Jo of Metals, - -
1956, no.. 8, pp. 907913, ‘ ) )

Card 3/3

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9

RRE

30927
W o S E 8/536/61/000/050/009/017 |
g 1¥s | L D317/D304 K
AUTHORS : Livanov, V.A.,Professor, Buchanova, AsA., and Kolache\c, ‘ B
B.A., Candidates of Technical Sciences )
TITLE: Influence of oxygen and hydrogen on the structure and proo
perties of titanium
SOURCE: Moacow. Aviatsionnyy tekhnoiogicheskiy institut. ','l_‘rudy,'

no. 50, 1961, Voprosy metallovedeniya, 82~92

TEXT: The combined influence of oxygen and hydrogen on the mechanical
properties and structure of Russian commercially pure titanium was in-
vestigated, Ingots were melted in a laboratory arc furnace, using a

soluble segmented electrode. The electrodes were compacted from sponge
containing the. following impurities: 0,1¥% Fe, 0,05% Si, 0.03% Mg, 0.05%
Cl, @.1% S0,, 0.01% H,, 0.03% N, and 0.03% Ni. Oxygen was added to each ){ o

portion of the _electrodc in the form of calculated qamtitias of '1‘1_02
By this method, ingots with the following supplementarily added oxygen
Card 1/4
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contenta were mad.‘ 0' 0006' 0019 0'2' 003| 005 and 1.0 'to*-- _Att‘r the
girst remelting, the ingots were ground and forgsdo The forged billets
were then used as electrodes for the second remslting processe The ine ,
gots obtained by double rsllclting were forged into rods of 12 X 12 mm oy
cross section at 9801000 c., Aftor hot forging, the rods were cooled .
in air and cut into ssctions for apecimens for mochan%cal tostinge The )("
mechanical test apecimens were vVacuum annealed at 900°C for 6 hourss :
after which they were Iurnaeeucooledo They were then gaturated with
hydrogen to variou-:concgntrutions. The hydrogen content of the speci=
mens was detsrmined from the chang? in hydrogen pressure in a system ©
known volumeg and from the gain ip weight of the specimensd. After being
gaturated with hydrogen, the specimens wer® turnacemcooled. Their me=
chanical properties were determinod at room +amperaturse After testing,
the nicfostrubturc pt=undotornod portions of the specimens was studiedo
The oxygen content ‘of the alloys was determined by the equilibrium pres—
sure of hydrogen introduced into it, 1t was found that the joint presence
of oxygen and hydrogen in Ti greatly affects the structure and propertiea

Card 2/a
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of the Jatter. At low contents. of theae impurities: (up to 0.3 wt.% 0,

and up to 0.03 wt % llz)"hydrbgon does not exert a noticeable influence

on the strength of Tiy but seriously reduces the plasticity charactere
ibtics, particularlyi the impact resistance. At high oxygen contents,
hydrogen_aharply deqrda’qes‘the strength and plaaticity of Ti. In amounts
not exceeding 0.5<007 wh.%y oxygoen sharply increases the U.T.S» and
yield gtrangtho 0,01 wt.% oxygen increases the U.T.S. and yield strength
of Ti by 1.3 kg/mm2, In the joint presence of H, and 0, in Ti and its

alloys, a Ti hydrido,prectpitato’appeara. The latter is characterized

by a greater degree of dhpernion at greater oxygen contents of Ti.

Oxygen does not appear to have a. great influence on the solubility of
hydrogen in cdletitanium at room temperaturee. There are 12 figures and

6 non.Sovietsbloc re_tcroncu._'!he 4 most recqntsrefennces to the '
Englishulmg\;ago publicationa\uad as followst T.S. Liuy MeAe Steinberg,
Transaction of the American gociety for Metals, 1957, 50, Preprint no.

34; GD‘AQ Lennins’ C.M.C!‘aigheaﬁ' R.IA. Jaff." Jo of Metal" 1954' V.Gg

oo 3673 Go Weini€, Jo of B e, 1057, v. 9, no. 10§ GeAs Lonning, JeWe ;<
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e
i

APPROVED FOR RELEASE: 06/19/2000

5

CIA-RDP86-00513R000723710020-9"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R0007237120-

0 XSS KRS RS S
B -

it 0 A R T T E D My Rerre AT N P o GRSy S Kys IV HA Y SR o v

e e TS

30928
I% ke ] 8/536/61/3%0/050/010/017
: ' ‘ D217/D304
AUTHORS - Livanov, V.A., PEofesaor, Buchanova, A.A., and Kelachev,
B.A.;, Candidates of ruchnical Sciences
TITLE: Hydrogen embrittlement of titaniumealuminum alloys

SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut, Trudy,

N no. 50, 1961, Voprosy metallovedeniya, 93~102

TEXT: The purpose of the present work .was to investigate the influence

of Al, one of the main alloying elements of many industrial Ti alloys,

on the hydrogen embrittlement of Ti. To study the influence of Al on ;
the mechanical properties and structure of Russian technically pure Ti ‘
in the presence of hydrogen, Ti-Al alloy ingots were made in a laboratory ,K('
arc furnace, using soluble segmented electrodes. The electrodes were
compacted from TiO sponge. Ingots containing 0, 3, 4, 7.5 and 10% Al
were made. After the firat remelting, the ingots were ground and forged.
The forged billets were then used as electrodes for the second melting,
The ingots obtained after repeated remelting were forged into rods of

Card 1/2
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14 x 14 mm cross section at 1080°C. After hot forging, the rods were
cooled in air and cut into sections for -pesimonu for mechanical teating.
The specimens were annealed in vacuo at 900 C for 6 hours, after which S
they were furnace cooled. They were then saturated with hydrogen to 3}
various concentrations and again furnace-cooled. Mechanical testing of J(-
the hydrogen-saturated specimens wan carried out at room tempeorature,
The microstructure was studied, using the undeformed partions of impact
text pieces. It was found that Al reduces the tendency of Ti to hydrogen
embrittlement; this is due to the increased solubility of hydrogen in the

ol ~solid solution and to the retardation of the diffusion of hydrogen
in Ti in the presence of Al. The maximum permissible hydrogen content
of a Ti alloy containing 5% Al (VT5) is approximately 0.03%, i.e. twice
that permissible for commercially pure Ti. There are 10 figures and
3 non-Soviet~bloc references. The references to the English-language
publications read as follows: H.R. Ogden, D.I. Maykath, W.L. Finlay,
R.I. Jaffee, J. of Metalas, 1953, v. 5, no. 2, 11, 267; G.A. Lenning, J.W.
Spretnak, R.I. Jaffee, J. of Metals, 1956, vo. 8, no. 10, Il1.

Card 2/2
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AUTHORS: Livu'xb‘v', V.,'Ai',fi'l"rc;f.eu:(‘;i; fluat‘f.ov, M.I1., Engineer, and -
. Kolachev, B.A., Candidante of Technical Sciences -
TITLE: ' hiptriﬁution- of alloying elements in a titanium ingot
produced by melting with the soluble segmented electrode
SOURCE: Moscow, Aviﬁtsionnyy tokhnologicheskiy institut.. Trudy,

no. 850, 1961, Voprouy»lqu.allovedeniya, 103-116

TEXT: The main disadvantage of Ti ingots produced by arc melting with a,
soluble electrode is their inhomogenoity with respect to chemical compo-~
sition. By mathematical calculations, it was found that a much more .
uniform distribution of alloy elements along the length and cross section 7
of ingots could .be obtained by melting with a soluble segmented electrode.
The relative inhomogeneity of distribution of the alloying components in

such an ingot depends essentially on the ratio between the volume of the
active portion of the electrode aad that of the molten bath. If the

ratio between the molten bath volume and the electrode volume is

Card 1/2
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Livanov, Vlagimir Aleksandrovich, Anna Arkhipovna Bukhanova, and

Vodorod v titane (nydrogen n'Titmnium) ‘losoow,'netallurgizdat;
1962. 24# P. Brrata alip inserted. '2900 copies printed.

Bd.: L. P. Lughnikov; Bd. of Pubiishing House: M. 8. Arkhgngel-.-
skaya; Tech. Bd.: L. V. Dobushinskaya.

PURPOSE: - Thia book 18- 1ntended for ucientitic workara, engineeru,
and technicians at plants-and sicientific research institutes
engaged in- the- g roduction, treatment, and application of tita-
nium and 1ts alloys. It may also be useful to aspirants and
senior students at schools of higher technical education, who
specialize in physical metallurgy, technology of heat treatment,
casting, forming, and welding of metals., It may likewise be of
1nterest to depign engineers.

Oard 1/@ 2: "
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PETROV, D.A., prof., red.; KOLACHEV, B.A., kand, tekhn, nauk
[translator]; L'VOVA, N.M., red.; PRIDANTSEVA, S.V.,
&Gkhn. redt . ll

(New data on the production of single crystals of semi- SR
oconductors] Novoe v poluchenii monokristallov polupro- IR
vodnikov; sbornik statei, Moskva, Izd-vo inostr. lit~
Ty, 1962, 259 p. _Translated from the Englich.
: (MIRA 16:11)
(Crystala-—(}rowth) (Seniconductors)
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XOLACHEY, B.A.j PETROV, D.A.j GOL'DEERG, M.M.; SHAROV, M.Ya.,
inzh,, retsenzent; KITAYGOROISKIY, 1,1., doktor tekin, nauk,
prof., retsenzent; LIVANOV, V.A., kand, tekhn, nauk, prof.,
retsenzent; TROSTYANSKAYA, Ye.B., rod.; BABUSHKINA, S., ved.
r”.’ TITSKAYA, BQF"’ vd. l‘td.; VOR)NOVA, VIVQ’ takhno rdo

[New kinds of materials in engineering and industry]Novye ma-
terialy v tekhnike, Pod red. Trostianskoi E.B., Kolacheva,
B.A., Sil'vestrovicha 8.I. Moskva, Gostoptekhizdat, 1962,
656 p. (MIRA 1612)
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viinfrer T

Classification of titanium alloys according to their structure, Titan
i ego splavy no,10:55-62 ‘63, (MIRA 17:1)
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’ ' s, A. A.; Xolachev, B. A.} Cusel'nikov, N. Ya.

AUTHOR: Livanov,V. A.; Bukhanov

| cyTLE: Hydrogen embrittlement of titanium alloys

' .lssledovanlys |..
.| SOURCE: AN SSSR. Institut metallurgii, Titan 1 yego splavy®, no. 10, 1963.Issle |
. titanovy*kh splavov, 307-316

l | : brittlemeat, |

) 2 v, VI-3- um alloy, titanium alloy embri 2

ST ani 'I‘fll(;s= ht;dugg“: ﬁ?ﬁ:gmﬁn{.ﬂm‘m en ole.:rmlomeut. V-Il"l‘-a-l alloy embrittle- |.

Lt :‘nﬁm\t;'r-:{lunlm alloy, VT-5 titanium slloy, VT-10 titanfum alloy -

© ABSTRACT: It has been stated that hydrogen oxerts & de:'llme:nt:ilu?:o:‘t on chaaios

;zperﬂeaéwnmm_md its alloys. Introduction of small qu hydrogen isto -

1 ttaniom and it:;l&h; “.111?;'. nlike alpha

g i‘l‘.ﬁ? but only in tests at small strain
" beta alloy VT-3-1 and of the

- amthors at

K . 4 mm/mln)p
Cord 1/3 :
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.- properties meaa_ﬁred in the tests conductod by: the authors are the ultimate tensile - . o
= strength, yleld strengti, speoific elongation, and contraction of cross-sectional area -
: of the test specimen. It was concluded that: (1) Alpha-beta alloys exhibit hydrogen

. ,.| ature and by the presence of notches. (2 _ .
S ‘quired for the development of alpha-beta alloy ombrittiement. After standard heat treat- :
.. .| ment alloy VT-3-1 exhibits hydrogen embrittlement at 8 hydrogen content excoeding 0.03
| after quenching, however, allog VT-3-1 shows hydrogen embrittlement at 0.01%. This © .
embrittiement i8 accompanied by a reduction of. plasticity and an increase of tensile P
strength. The decrease of plasticity appears, not immediately after quenching, but in the: .
. "process of natural aging after quenching. (3) Titant -base alpha alloys VT-4, VT-6, ‘ :
and VT-10 like the alpha-beta alloys, exhibit hydrogen embrittlement at low strain * |
_ ! yelocities. This can be explained by a regrouping of hydrogen under the influence of ! o
{, stresses. Consequently, it is necesgary to revise the existing mechanism explaining the .
! brittle fracture of alpha-beta alloys caused by hydrogen. It has been suggested that hy-
\

g 1" drogen embrittiement of alpha-beta alloys is caused by processos developing in both alphs . .
et endbeta phasea: bydrogen diffuses toward miorodefects or grain boundaries where 8 °
i formation of micrevolumes cnriched with hydrogen takes piace; 8t hydrogen conoentras . .-

i
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i alloys to st

“SOURCE: ~ Soveshchani
splavov. Sth, Moscow,

Trudy* sqveshghani Yao
TOPIC TAGS: alloy structure;”
ing, phase diagram, martensit
" AGSTRACT: Recemely, wany d
alioye have been published, ft

ohace composltion as a function of temperat:re, but aiways after guenching. ia
principle, these disgrams have tittle to do with phase eguiliorium curves unless

yrgil; metallovedentyut-prime : ’vki )
ovedenTy: tltana (Watallography of tltantumg; ISR

o Nauka, 1964, 5h-5/

atfoy phase ¢ransformatiog] tltanium al toy, quenchs..|
of the metastable phase composition-of-t
fustrating the: structure of the alloys by showing

cihe characterlstics of the f-phase are alfreéndy known and can be applied. In the&r—% - .

consideration of atloys of titanlum with a 'i-stabillizer, catied a transition

element, the authors neglect the formation af eutectoid compounds, since with
titantum, they are formed only exceedingly lowly and have a negligible influence
on the system after quenching. They also postulate that che concentration of

Card 1/3
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T elements fn the
" at which & mar He(a )~ resctlon-g¢ o€ 00 - By

Flg. ! of the Enclosure}s A tine:H, s constructed beiow which no martensitic ...
transformation occurs. They then plck two temperatures, Ti and Tyt Beiow Ty the ’
cancenmtration of the B-stablilizer in the B-pt ase Is above critical and there Is
no martensitic transformation; above T3 no B-phase remains. (Lastly, lwo concen-
veatione of A-stabllizar ate selected, C; ane ;i Below Cy only the martensitic
reaction occurs; above C, there Is enough B-ttabiiizer to compiete the tiansforsa=
tion to the B-phase. Comparison of the sugge sted metastable diagrams in Fligs. |
and 2 of the Enclosure demunstrates a macked degree of agreement with the experi=
mentally constructed ones in the l{terature. _Furthermare, these permit a more
exact interpretation of thir experim :

b
L4
g S
A
,

antal datz, - Orbg. art. hasy § graphs. .77
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Fig., l. Schematlc dtagram o ‘tﬁ, X ; ‘4,3;,',,; of the phase compos tion
Posltlcn of titanium alloys with s " of titanlum alloys with a hig
transttlon ‘element.»» : degree of puritY*‘
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ACCESSION MRt

- Bikhanove, AcA,

TITI.E: Dislocation &_3_0_13“ 601 tf the hvdroger britileness of titanfum atloys
{

4 L
: ¢ o metallurgif, metali ove&eni { primeneniyu titana f yego
- SOURCE: _Sﬂey_%?h::pa‘?iyé%gm M ﬁtﬁ“g’iv'if?dﬁ“‘"? ltana ‘ﬁ%tilT«'iﬂnphv of titanium);

Y

cmu ana Mo Cow trd-ve Naka P |

o1 TAGS: dislocation theory. hydrogen bri tleness. titanfum alloy. titanium alloy
boeolarasg  hydrogen atom mobility, brittienes s tempoerawre

- &
ARSTRACT: The s&x‘éy conecarns the raversiblc brittleness developin% i;lx typical;i\’ + (5
alloys at low ture below som
t low deformation rates. It is assumed that at a tempera .
Ei}g?f; Tl? the hydrogen will form Kottrell atm- sspheres at the dislocations; if the tde—
i(;ll‘tvn‘é.tionumte ia lgw and temperatures so high that tho mobility of the hydrogen atoms
i iims the Aaformation rate. tha disloca ions will transport the atmospheres to

&8 N7 R fal
o d the erain thig will result in 8e rTegatinn ot the nvaregen !acxxxtaQng de

i
e
¥
i
i
1

N

i

I

i

¢
e

et

- ¢ %o CE TR SR D SRR T : ERE . N
Lo AN enuargemen of lthe groo-es Ve LAl
’ ; f . . ot N tho ALMOSD J
Dfarmiiia v, 7 4D where v 18 the crip tai veiociiy ai waich Wie aunouspheres
- f2rmu c -
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begin to b ca‘fﬂed‘aw%ijrﬁfﬁe':mgbﬂeedislwmiﬁﬁs,; @ diffusfon
admixture, and 1 the characteristic length. Ttts formula {8 further developed: ~The~
th tempe rature but does not depend on the

critical deformatfon rate increases Wi
the alfoy., while the tempe: atyre T, at which plasticity {s restored

n.ébe‘fficle‘nf;‘ of the

g Lydrogen content of

§ v - me related TP depend D0 the mean hyrdrogm concentration. The temmperanire

% S C itiiness o ruetor e noneded ahos < by the dissocta-

4% : n peramre of the Kottrell atmospheres o, ATt o T D

' Gisiucallons jeave the Kotirell atmospheres e point of vitersection Ot tae curves
rharacterizing these temporatures determiner the maximal _amissibie avdrogen con-

2 centration for which no hydrogen Yrittleness v iil appear at a given defornation rate. B

# s cewr s alioris explanation of the regular tias observed [or the above alloys: o

» tneir tendency wwards hydrogen brittieness W 1Th InCreasoi nrb. Lgen unteat dpereas e '
temperature and decreased deformation rate; the intercrystailine characier of the break; '
higher temperafures for transit from viscous to brittie break with increased hydrogen

g content. The regularities tobe expected fron: the dislacation theory agree satisfactorily

experimental data for the slloy Til40A (1 _0375% by weight Hg). OTig. art. bas: §

l . figures and 4 fo
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ABSTRACT: The atm of this wy 3
properties of 0T4~1 allay, ‘partizularlyon.
maximum ;
Lrittie fatlure in stll retained. For
technical-grade ttanium, trand VEI=1:4
the impact strength of VT1-1 axi OT4-1 wag
Cotiveiie. ‘war this content the lesser the tence
~yr -2 The authorg wers Ul

. weis
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SOURCE: IVUZ. Tevatnuya metallurglyd, 50 4, 1014, 124-129 '
- iechailoal proparty, titanium alloy.

t
sk wiag to atudy the influence of hydrogen on the mechanical
’ on the (mpa: ¢ strongth, and to astablish the - -
registanco of the metal to
s=fgon, 1éentical teats were carried outon .,
t wag four ¢ that of all the properties gtudfed,
sha mo it sensitive to changes in kydrogen
noy of the titanlum alloys toward T

permisstble hydrogen coatent at which the high

abls to egtsbligi the maximuin peiid

(b} Pedly TIB(c

; Neverova-Skobeleva sy

fum and QT4-1, alloy
1 (%

isgible hydrogen
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ACCESSION KR: APSOLSISL

aHoR:  Kolachev, B. A3 Livanov, ¥. A: ¢-Bukhanova;y &. A.; Guselnikov, Me Y

mretr.  The effdct of h'y.. dmg_e_h{" on the_mechanical properties of quenched TL alloys
i o -
somer.  Matallovedenfyé i vernicheskaya obrebotka metallov, no. 5, 1963, 9-15 :

S TR
ISR 3

! : A S L
TOPIC TAGS: _titanium may-;m—ﬁeﬁgﬁm‘:’pmm B T T

! o X A ":_ - ~, p . { ‘(‘ td . ,
y. <237=. The structure ard properties of w2 31 VTR and VTG alloys were studied .- -
e - o otne wifecty of hydrogen IF o7 criressing, roas of 80-70 mm dfame- 7 NEEY

. aar treated in wirious ways Yo retan or (0 i s giiegen e pemTtAL i

e um _j heating in a vacuum furnace 3t ¢ o L s s cllng.
The properties were then compared to samples anfica.ew Ly LTamaurv pie=dalvs. Vec-
s annealed samples had higher ductilities ind retained approximately the same . ... .. R

The effects of hydrogen wece related to the mechanical px1~::p<ax~‘_ti¢:~&;i o

of the Ti alloys, both after quenching, and after quenching and rooe temperature

In general, strength increased and cuctility diminished with increased hy-

' The agivg treatment cffset the curves of '
hing with increased aging

ctrength levels.

aging.
drogen content €0.001 ¢o 0.08% H).
++ and ductiliey, with ductility gradially diminis

¢ e
R R
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wi-—structural analynis\of all the allys :;ﬂ e qincmasmi dition shows

- i : ts. n general, ‘

-« - -f increasing hylrogen conten 1 )
‘ iti Lo changes
‘rereased amoutt of martensitic s 8
structures after proisnge!

hage in tne o-matlrix.

room Lemp e al

crg

Orig. art.réaé: 2 5139*38, 5 :9§19§-
| ASSOCIATION: “rotie e
o REF S0V

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9"



"I\P
v PRQVED FQR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9

eCPGSION NR: AP5016350 SR g mt/omfss/ooo,'ooz/om/olas
: - 869,265

R
fe|
Ya.‘—ﬁ (

% cciachev, B. A.; Livamwov, V. A 5ukhamva, A A.; Gusel‘nikov, K.
"’——-—"________M_.__- _ "Q :
n

enf'y 5€ ~ titanium alloys toward hydroge

! ?I

-135, and insert facipg :

TITLE: &Effs;ct ef c,ooling t‘ate on the terr‘{
bvittleness ‘ : ;

SGURCE:  IVUZ. T ve ua}'a me‘uxl
.. 138

Turglyay ﬂci'. >2', ?965; is1

P e

roplC TAGS.  tR taniud a;lzsy,ri.!—}&i-’ege'%" fetieriss,
- Y il ;,“ sy r?m ﬁ‘ﬁ?ﬁé’ h:‘iﬁ,(!enass a alloys the effect of h -
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;. “tencile stress, metal defomti -

viég, it %o‘xom that these ailoys,
prittleness} nde%::entain Qon&iticns. when the cross-bars of the teasile impact

testing machine fove at slow rates. This brittleness develops to the greatest ex- .
‘“es\.c a4t titanfum alloys. The appr«ach used in determining the hydrogen -
"""" hese alloys is therefore the sane as that used for (a + gy-alloys.

Di LLLa80S

tent in

AP :
PROVED FOR RELEASE: 06/19/2000  CIA-RDP86-00513R000723710020-9"



R(?VED FOR RELEASE: 06/19/2000

{ SRS B TR AR z) i

"APP
AP CIA-RDP86-00513R000723710020-9

'fn the casc of gnnealed alioys,

tests involving h
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se under the influence of the appli
resses are prefer- .
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Tbnds HolcoﬁvAvlnttdn Téchnologlca "Inhtituta (Holkovokly nviltnlo
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:TITuS: Bt!ict of hydtogon on th- struﬂturn and propcrtlel of vrls

'sounczz Ivuz. Tovctnayn uetullut;iyn. ‘NOe 3, 1965, 131-135~r'n’

iTOPIc TAGS: :llloy.:gttnnlui;hlloy, nluuinun contalning alloy.
‘nolyhdenun cuntaining alloy, chromivm contafining alloy, hydrogen
containing nlloy, alloy utructure, mlloy propettylVTlS -lloy

,ABSTRACT: The effect of hydrogen ‘on-the structurc and propcrtlus of
'YTi5 B-aluminum alloy (3.7%-Al, 7,35% Mo, 10.6% Cr, 0,11% Fe, 0,04% 81,
'0.03%C; and 0,12%.0,) has- been investigated. Forged bars 14 x14x 20 ma
0f twice vacuum=-are nelted ‘alloy were vacuum annealed at 900C tor 6 hr
.imptcgnntcd with.-hydrogen, snnealad. at 780C for 1 hr, and wvater-
‘quenched. Bome ‘bars aftér quenchinyg vere aged at 480C for up to 2Q¢
1t was found that the tensile and yield strengths of as-quenched
alloy inoreased somewhat as the hydrogen content increased from 0.1 tq

~0¢2%3. the elongation: cnd raduction . of area dropgcd. however, the :
Zlnt:er ftom 65.81 at | 0021 hydrogen to 53.4% 22 hydro;en._ At
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PHASE. Com PAISITION
TOPIC TAGS: chck propagation, titanium containing alloy, Alloy, martensite moy,
material deformation, hydrogen embrittlement / VI3-l martensite alloy, ms alloy

VI3-1 and VT15. The brittleneas of ( )=titaniumklloy VI3-1 is more intense .
at temperatures below room temperature low rates of deformation. =titanium
alloys at lower-than-room temperatures also tend toward hydrogen brittleness. The
temperature of the occurrence of hydrogen brittlenesh decreases with increasing
hydrogen content. Hydrogen trittleness of alloy VI1l5 occurs only at low rates of
deformation in a narrow temperature interval from -30 to 10C. The brittleness of
(Q( @)-titumm alloya depends upon processes occurring in the ~phase during

ABSTRACT: A review is made or certain prinoi les of hyd.x?;n brit.tlonou in Anoyo 1
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plastic defomtion\. 8ince the (3-phaae content in alloy VI3-1 is, after isothernmal|:
annealing, similar to that in alloy VI15, the hydrogen brittleness in each develops
in the same\lgattem under identical conditions of mechanical testing., The disloca~ , -
tion theory\Batisfactorily describes the brittleness phenomenon. The dislocations
transport hydrogen to the edges of the grain, thus causing segregations of hydrogen
leading to formation and propagation of cracks. The microscopic nature of orack
formation and how hydrogen segregation serves to prevent plastic deformation at the
tip of cracks discussed, Orig. art, hass 6 figures.
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;| ABSTRACT: The isotherms of the equilibrium pressure of hydrogen in the system T4-O-H

.| were plotted at temperatures of 700 and 800, Oxygen was found to increase the equilibrium
- | pressure of hydrogen in the system, especially at a content of more than § wt, %. The iso-
| therms have sharp bends~correspond1ng to the transition from one phase region to another

. | which permits finding the boundaries of all phase regions of the system in the investigntad
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regions. Isobars of the equilibrium pressuns of hydrogen in the system were plotted at 700
- | and 800C, from which the position of the conodes in the two-phase region and the boundary

| between the a + § «and g -regions were established, The isothermal cross seotions of the
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these alloys were quénche}d_'in;fwgtei"fr&)szO, 850 and 950°C ang tempered at 300, 400, 500,
| 600, and 700°C fop from 1to 7:hr, Findings: at room temperature the highest short-timg
| teusiie strength g displaye;q;l_i‘y 8pecimens tempgyeq at 600°C for 6 hr ang the lowest by
Specimeng quenched from;750°07 (Fig. 1). At higher temperatures the specimens display some-
what higher strength in qQuenched state than following standarg annealing or tempering, A si-
milar pattery is observed,tggthg_yigld‘ point and elongation. Thus, by means of quenching from
the a-region and subsequex‘;t'te_;ixper_ing it is possible to markedly inflyence the Properties of the
VT5-1 alloy and thus sometimgg even correct defective castingsg: following jtg standard anneg]-
ing thig alloy has an;ultima'te.streng"th of 96,9 k,z/mmz; by Quenching and tempering thig

at 300-6do°C enhances itg strength Properties anq reduces jtg impact toughness. Thege changeg
Jin DPropertieg folloyipg "
formation of impurity 4t

energy between tha; oxygena ,: and"'dislocations 18 estimated at 0.25 ev, and between the

atoms of nitrogen and, GaTh o0 V;gipproumately 0.4 ev, 50 that the condensation temperatureg
of impurity atmosphgtay % d: fzfgughly,aoo and 500°C. Sincq the diffusion coeffioients of
OXygen and titanium gy HEOPY thin thoge of nitrogen, at lower temparatures (300°C and lower)|

__’;?,f' e
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ACC NRi ATG036413 SOURCE CODE: UR/2536/66/000/006,/0039/0052

AUTHOR: Kolachev, B. A. (Candidate of technical sciences); Livanov, V. A.(Doctor of
technical sciences, Professor); Vishnyakov, D, Y. (Doctor of technical sciences, Professor);

Lyasotskaya, V. 8. (Engineer) . |

ORG: none
TITLE: Isothermal transformations in alloys of, titanfum with molybdenum

- | SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, no. 66, 1966. Struktura
i :voystva aviatsionnykh staley 1 splavov (Structure and properties of aircraft steels and alloys),
39-52

TOFIC TAGS: isothermal transformation, titanium base alloy, molybdenum; -'phase diagram,
martensitic transformation '

ABSTRACT: The literature on the isothermal transformations of alloys in the Ti-Mo system |
shows certain gaps. Thus, e.g. Bungardt and Ruedinger (Z. Metalliunde, 1961, no. 52(2)) B
specify below the initial temperature M; of martensitic transformation only the line of the be-
ginning and end of decomposition of the o' -phase whereas both the B-phase and the o -phase |-

. LCard 13 __UDC: 669, 017;669.295'28
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. | should isothermally decompoge within the temperature range between Ml and the final tempera-
ture Mf of martensitic transformation. To fi] this gap the authorg Investigated specimeng of
titanium alloys containing 2, 6, 9 and 13% Mo and, on the basis of the change in hardnesg follow
ing isothermal treatment and according to the results of metallographic, selective radiographic | .
and dilatometric analyges, they constructed the pertinent isothermal transformation diagrams,
Isothermal treatment of the specimens was accomplished by placing them in an electric furnace |
at 1000°C for 1 hr and thereupon transferring them to tin, lead or salt bathg (at 300, 400 and '
500-800°C, respectively) and, after definite intervals of time, cooling them in water, Findings:
the isothermal transformation diagram (ITD) for ths alloy T142% Mo ig represented by two se~
ries of lineg describing the beginning and end of the decomposgition of the B- and o' -phages,
Within the temperature range from Mi to M, these two series of lines overlap; the same applies
to the ITD for the alloy Ti+6% Mo. On the other hand, the ITD for the alloy Ti+46% Mo also in-
cludes a line of formation of the W-phase (at temperatures of < 450°C). For the alloy Ti+3% Mo
.|the ITD ig Tepresented by lines of the beginning and end of decomposition of the B-phase and by
_ |2 line restricting the region of existence of the w-phase. These lines overlap and the region
- {(@+B +w) appears on the disgram, Thug increasing the Mo content above 9% complicates the
formation of the w-phase and shifts to the right the lines of the beginning of the segregation of |~
this phage. The isothermal decomposition of the o’-fhase in Ti alloys is usually &oocompanied

CIA-RDP86-00513R000723710020-9"

APPROVED FOR RELEASE: 06/19/2000



CIA-RDP86-00513R000723710020-9

ik NI

"APPROVED FOR RELEASE: 06/19/2000

e EOPEAFIORTZ ESFIASRIR IR A R R R ARE LU R, DN R BRI AT R e SRR R AN DR PR SS KT

5 >
G S >

| [ Acc NR ATG036413

> * | byadecreaso in hardness, while the decom
e i : position of the B-phage leads to an increase in
xm f::i::c?:r‘;gg mdfh;l:c;:w pattern of variation in hardness with isothermal t::atmt::t

on o, 8e composition o this .

12 figures, 1 table. _ position of alloys of this kind. Orig. art. has:

SUB CODE: g, 11, 20/ SUBM DATE; nbno/ ORIG REF: 002/ OTll»REP: 006
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AUTHOR: Vishnyakov, D. Ya, (Dodtor of technlml soloncea. Profossor);_Kolach
(Candidate of technical sclences). Lyasotskaya, V. 8. (Engineer), Lebedeva, V. D. (Engineer)

ORG: none
TITLE: Isothermal transformations in alloys of titanium with chromium

SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, no. 66, 1966. Struktura
{ 1 svoystva aviatsionnykh staley 1 splavov (Structure and properties of aircraft steels and alloys)j -
{ 53-62

TOPIC .TAGS: titanium base alloy, chromium, isothermal trahsformation, phase diagram

ABSTRACT: The literature on this subject so far provides no information on isothermal
transformations in alloys of the Ti~Cr system with hypo~ and hypercutectoid compositions. To
fill this gap, the authors constructed isothermal transformation diagrams (ITD) in alloys of
Ti with 6 and 11% Cr (hypoeutectoid), 16% Cr (eutectoid) and 20% Cr (hypereutectoid) according
to the change in hardness with isothermal treatment as well as according to the results of

| metallographic, radfographic and dilatometric analyses. Isothermal treatment at 600°C was

UDC: 669.017:669.295'26
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accomplished by rapidly ccoling the specimens from a high temperature to the temperature of
treatment, and at 550°C and below, after quenching. In both cases the isothermal treatment
at >300°C was performed in lead baths, and at 300-100°C, in baths of Wood's alloy. Findings:
the hypoeutectoid and hypereutectoid alloys display two minima of B-phase stability: the low-~
temperature minimum, associated with the formation of the w-phase, and the high-te'mperature
minimum, conditioned by the hypoeutectoid segregation of the a-phase or TiCry. Increasing
the Cr content above 6% complicates the segregation of the w-phase and shifts to the right and .
dovmyard fe. livns.of tir.commensementof ithies «opreupdiom. ThecrrtacnSforraattionnof M you—
“eutectoid scgregations is the slower the closer the alloy's composition to the eutectoid point
is. At low temperatures the p ~phase decomposes nonuniformly; this is due not so much to the
chemical heterogeneity of grains as to the heterogeneity of substructure, arising on rapid
cooling of specimens or during the subsequent isothermal treatment. This substructure forms
as a result of thermal stresses and the subsequent redistribution of dislocations. Orig. art.

* | hag: 10 figures. _ '
SUB CODE: M, 1I, 20/ SUEM DATE: none/ ORIG REF: 003/ OTH REF: 006
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' AUTHOR: _Kolachay, B, A, (Candidate of technical sciences); Lyasotskaya, V. S. (Engineer)
ORG: none ‘ A

TITLE: Effect of hydrogen on the processes occurring in the VT3-1 titanium alloy during
" aging ,

SOUBCE: Moscow. Aviatsiohnyy tekhndlogicheskiy institut. Trudy, no. 66, 1966. Struktura | .
1 svoystva aviatsioanykh staley { splavov (Structure and properties of aircraft steels and
|- alloys), 87-95

TOPIC TAGS: titanium alloy, hydrogen, metal aging, phase composition

~ ABSTRACT: Specimens of the VT'3-1 titanium alloy (5.5% Al, 1.91% Cr, 2.05% Mo, 0. 23% si,
0.2% Fe, 0.04% C, 0.11% O,, 0. 01% H,, with T1 as the remainder) were heated in clectric
furnaces at 840°C for 1 hr and water-quenched after which they were aged for 2, 4, 6, 8 and,
10 hr at 400, 500, 550 and 600°C, with subsequent water quenching. The Hy content of some
of the specimens was Increased to 0.03 and 0.06%, and of others, reduced by vacuum anneal-
ing to 0.002%. Mechanical tests of the specimens showed that the specimens containing L.

Card 1/3 . ‘ UDC: 669.017:669.295
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0.002% H have smaller strength and greater plasticity than the specimens containing 0. 01 and

0.06% H, . This difference is most appreciable aster aging at 550°C (Fig. 1). Microstructural
cmmmation revealed that the amount of the residual a-phase in the quenched VT3-1 alloy de«
creases with increasing H, content. At temperatures below 500°C in the VT3-1 alloy quenched from
840°C the B~phase gets izixed by the quenching and its decomposition begins with the formation
of the w-phase. In the course of aging the metastzble w-phase gradually becomes transformed
into the stable a-phase, which 1s accompanied by an increase in plasticity, while at tempera=-
tures above 500°C the decomposition of the B~phase results in the segregation of the «-phase
alone. H,_ in concentrations- smaller than 0. 06% augments the amount of the w-phase forming
in the VT'3-1 alloy during aging. Generally, H, is a stabilizer of the B~phase and so it augments
the amount of the p~phase and hence also it elﬁmr.ces the effect of aging. Orig. art. has:

'_-'ii]r“;’iag;&7ngnz ‘none/ ORIG REF: 006/ OTH REF: 001
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Hydrogen brittleness ‘of nonferrous metals (Vodorodbaya khrupkost! tsvetnykh

metallov) Moscow, Izd-vo "Metallurgiya", 1966, 255 p. 1llus., dbiblie., 3100
copies printed, .

“TOPIC TAGS: sabatinepy, metal brittleness, hydrogen’ induced dbrittleness, MJ ) 1

buidleruss droger mackenledd pro u-d—;a, Kénniin. ol
o

and engineers as well as by students doing advanced or graduste work. The book
is devoted to problems concerning the interaction of hydrogen with metals, and

the harmful effects this has on the properties of the metal, Considersble atten |-
tion is given to processes that teke place during the hydrogen-metal interaction,

the state of hydrogen in liquid and solid solution, and the interaction of
hydrogen with dislocations and other structural imperfections of metals., The ef-
fect of hydrogen on the structure and properties of the following metals are
discussed: Be, Mg, Al, U, T4, 2r, V, Nb, Ta, Cr, Mo. W. Pt, Cu, Ag, Au.

Special attention is devoted to the hydrogen brittleness of 71 alloys,

TABLE OF CONTENTS [Ab_ridsed]:
1. Introduction -~ 3 -
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i Part One, Interaction of metals with hydrogen and specific structural features
in metal-hydrogen systems

2. Ch. 1. QGeneral patterns in metal hydrogen interaction == S
3. Ch, 2. .State of hydrogen in metals -- 18

Part Two. General problems concerning the effects of hydrogen on the mechanical
properties of metals
4, Ch., 1. Classification of types of hydrogen-brittleness in petals == Lk
5. Ch, 2, Hydrogen brittleness of the first type -- U8
6. Ch, 3. Hydrogen brittleness of the second type -- 63
7. Ch. 4, Effect of hydrogen on the creep, fatigue resistance, and
weldability -- 122

Part Three, Effect of hydrogen on the structure and properties of metals and o.uoys
8. Ch. 1. Beryllium, msgnesium, and aluminum -- 129
9. Ch, 2, Uranium -~ 151 ,
10, Ch, 3. Titanium and its: alloys -~ 157
11, Ch, 4, Zirconium and its alloys -- 192
12, Ch, 5., Vanadium, niobium, and tantalum -~ 203
13. Ch. 6. Chronium, molybdemm, and tungsten -- 220
1, Ch, 7, Nickel, palladium, and plstinum -- 226 IS
15. Ch, 8. Copper, silver, and gold =- 233 T
16, Bi’bliograpby .= 239 : :
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heat-treated VT3-1 alloy .

str ure

properties of variously

SOURCE: IVUZ. Tsvetnaya metallurgiyan, no. 6, 1966, 1L42-145

‘hydrogen embrittlement, ductility, deformation rate
TOPIC TAGS: ,titanium alloy,.2h3 - . .

ptrength, siioy—hoittiswess..

:ailoy structure/VTri-1 alloy ,$xtimy=

ABSTRACT: : :
. . !depends not only on ‘the hydrogen content, but to a considerable extent
) fon the content of other impurities, heat treatmert, grain size and the

'type and conditions of deformation. To determine the effect of the
‘varlous factors, several series of specimens of modified (with {ncreased:
. "Al, Fe and Si content) VI3-1 [U.S. TL 155A] titanium alloy with a hydro-,

annealed at 840 or 970C, quenched, aged at 550C for 0,5—3_hr. and then...

' AUTHOR: Kolachev, B.A.}; Livanov, V,A,; BukHanova, A,A.; Gusel’nikov,
Lyasotskaya. V : |

.......... T o T o e or e ﬂlldft K

Hydrogen-induced embrittlement of VI3-1 and other o + 8 titanium alloyiui, ;}»

gen content of up to 0.1 wt.X were annealed at 800C and slowly cooled, orf |
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1
subjected to tension tests at a deformation rate of 0.4—4.0 mm/min. 1In
the alloy annealed and slowly cooled, a hydrogen content of up to 0.1%
had no significant effect on the ductility of the alloy at a deformation
“rate 'as 'low as 0.4 mm/min, while in the as-quenched ‘alloy deformed at the | .
same rate, a substantial decrease in the reduction of area occurred at a hydrogm ! _
‘content of 0.003% H . However, at & strairn rate of 4 mm/min, no noticeable|
|change in the reduczion of area was observed in as-quenched alloys con-
“taining up to 0.05% H,. The britileness of as-quenched alloy increased *
iwith increasing anneafing temperature, since this decreased the amount '
of residual a-phase and increased the amount of the a~phase. An .
especially strong effect of hydrogen was observed in aged ' VI3-1 alloy.
Short (0.5 hr) aging at 550C significantly increased the tensile and
iy:leld strengths of the alloy containing 0.03 and 0.05% hydrogen and
.sharply decreased the elongation and reduction of area. The alloy
~strength decreased and ductility increased with increasing aging time
from 0.5 to 3 hr, but changed only slightly with still longer aging.
. U SR [wA-88] | -

S ™) [ .
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Title H '

The Harmfulness of the Big ‘Cotton-Boll Cicada
(Cloadatra ochreata Mel.) in Turkuen Gardenms. .

Orig Pub: Tf;'Tqikﬁgjé;gkﬁi ;nfpg;.1957;As,rasfe§;;;',t

Abstract: The olodda '(0) damages one-year shoots, while
laying its eggs, most often on the sunlight
side.  The'C makes 10.5 pricks per deposit in
large~soale ‘egg-deposita on an ajyple tree along

ll,s*cm'éfﬁghp;BhQOt;;in_small_depositS‘it-makes

4,8 pricks-per 3.8 cm of the shoot, on the cherry

tree 1t makes 14,7 §ricks per 13 cm, on the

cdrd i/a =
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AUTHOR: Kolacheva, O. Vo

TITLE: Some Problems Arising in the Production of Castings in Shell Molds
Made With a Bakelite Binder (Nekotoryye voprosy polucheniya ~ o
otlivok v obolochkovykh formakh na bakelitovom svyazuyushchem)

APERIODI(‘:'}'\L: V sb.: vaoye,wii"f'eorii { praktike liteyn. proiz-va. Moscow= -
_ Leningrad, Mashgiz, 1956, PP 373-381 : L

 ABSTRACT: Powdered bakelite and bakelite varnish (BV) were used as bindezs
: for the preparation of shell molds (SM). Molding mixtures (MM) to
‘be made of powdered bakelite were prepared by the usual method;™ -
MM with BV were prepared ir a pug mill after preheating to 500C;
‘the mixtures were then dried, milled, and screened through a
Nr-40 screen. The utilization of a small amount of BV along with
.the powdered bakelite decreases the dust emission of MM and its
sticking to the metal pattern and also promotes the uniform distri-
bution of the binder among the sand grains. The op in tension of MM,
determined on figure eights 10 mm thick, when the mixture contains
Card 1/2 690 powdered bakelite end BV is 30 - 35 and 20-25 kg/cm®,
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respectively (for K 70/140 sand); the use of finer sand greatly decreases the oh
in tension of SM (to 7 kg/cm? for and with 10% binder). For the
Yy materials with the

particle-gi i . the use of magnesite,
chrome-magnesite, chromite ore, etc., is recommended. For the determination
of the rate of accumulation of MM on the hot pattern the following relationship was
established: X = k T, where X is the thickness of the SM (in mm), ris the time
the MM remains on the plate {in sec), k is a coefficient; when the patterns used

50°, k equals 1.73, 2.05, and 2.45 mm/sec172.

ing of K 70/140 sand and 6% dry BV). The values
for k which were determined under the same conditions for sand, chrome-magnesite,
and chromite ore are 2.05,:1.41, and 1.]. It was established that when the excess
material is returned to the hopper, the sand SM collapse easier than the chrome-
magnesite or chromite SM. When SM are pPrepared on flat patterns
pouring of MM into a frame 6 -7 mm higher than the pattern is reco
avoid the collapse of the moid,

Card 2/2
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‘ 'Nuuchno-tekhnicheakoye'obshoheatvo nashiiostroitel'uoy ’
promyshlennosti, Leningradskoye oblastnmoye pravlieniye

Lit'ye povyshennoy tochnosti (High-precision Casting) Moscpw
Mashgiz, 1958." 196 p. (Seriess Its: Sbormik, kn.45)
7,000 ccpies printed. -

Ed.: A.N, Sokolovs Tech. Ed.t L.V. Sokolovaj Mamaging Ed. for
Literature on Maghine-building Technology (Leningrad Division,
Mashgiz): Ye, Ps: Naumov, Engincer. :

PURPOSE: This book is intended for engineers and technicians at
foundries and planning and rescarch institutes.

COVERAGE: The book contaims the transactions of a special
conference called in November, 1956, by the Leningrad Oblast
Administration of the-Nluchno-tekhnicheakoye obshchestvo NTO
(Scientific and Technical Soclety of the Machine-building
Industry). The articles describe advanced techniques used in
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precision-casting processes such as shell molding, investment
casting, pressure die casting, press die casting zcalled in
Russian "forging of 1liquid metul”), and suction casting. -
Special attention 1s given to the production of large pre-
~¢lsion castings, one of the principal problems in the industry,
At the same time, methods of inproving the precision of
sand-mold castings are examined, Experience gained in the
mechanization of precision-casting and shell-molding processes
18 reported. Information is given on the present state of
precision casting, both in the USSR and elsewhere. No
personalities are mentioned.

- TABLE OF CONTENTS:

Preface o 3
Gulyayev, B.B, Production of Presision Castings Outside
the Soviet Union 5

Shub, I, Ye. (Chairman, Committee on Special Methods of
Casting, Leningrad Oblast Administration of the Seientific
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and Technical Socliety of the Machine-building Industry.

Equipment for Producing Castings in Shell Molds 18

- Kolacheva, 0.V, Heat Conditions and Thermal Stability _ :

of Shell Molds 36
Obolentsev, F.D. One-piece Sinterable Molds as a Means ‘

of Increasing the Precision of Castings ' 43
Dobrozrakov, 0.I. Produétion of Iron Castings in

Shell Molds » 55
Belogay, V.M. Experience Gained at a Plant in Shell

Molding . 61
Gorywnov, I.I. Increasing the Prsoision of Investment -

Castings : 64
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Trarslation from: Referativm-zhumal, Mashinostroyeniye, 1960, No, a1, p. 197.‘;
# 116748 _ : : .
AUTHOR:; Kolacheva, 0, V, ‘
TITLE: Substitutes of Ethyl Ortho-Silicate for Investment Casting

FERIODICAL: Sb, statey po formovochn, materialam, Moscow, 1958, pp. 40-49

TEXT: Two kinds of substitutes ef ethyl L?ptho-snicate were developed and
Introduced into practice: the binder AC (DS) P betng the product of treatment of
a water glass solution by electrodialysis, and the binder KC(KS) Fbeing the pro-
duct of treatment of a water glass solution by 1on exchangs, ~ The author recommends
to use, for the %treatment of water glass solutions by electrodialysis and ion
exchange, hydrochloric acid solutions the composition of which is caleulatsd
according ‘o the chemical analysis of the init!al water glass. The conten: of
silicon dioxide in the hydrochloric aeid solution subjected to the treatment by
aleztrodialysis has to be not greater than 7.5, and for the treatment by ion
exchange not greater than 106, The quantity of' water glass, hydrochloric acid,
and distilled water for the preparation of the hydrochloric acid solution must be

Card /3
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" ‘Substitutes of Ethyl om-smcaee for Investuent Casting

The. solutions of water glass -and hydrochloric acid are prepared separately in
clean vessels; 686 of the distilled water volume is used for the dilution of the
watesr glass, and 32% for the dilution of the hydrochloric acid., The vessel with
the diluted hydrochloric aocid. The vessel with the diluted hydrochloric acid is .
fet under the paddle mixer, and the mixed water glass solutlon is added carefully
in a fine stream at continuous mixing. The reverse sequence of infusion is not
admissible, The DS binder is obtained by electirodialysis of the hydrochloric acid
sdlution in a wooden or rubber tank divided intio 3 sections by semipermeable dia-
phragms (cellophane folle), The hydrochloric aoid soluticn is filled into the
middle section, the by-sections are charged with tap water, The electrodes ars
arranged-at a distance of. 100-,1? mn in the by-sections., The cathode is a tin
piate, the anode is a graphite-"or a corbon rod, The electro-dialysis is performed
until obtalning the solution viscosity of 1,7. The prepared solution is cooled
down %o room temperature and diluted with ethyl alcohol, The duration of storage
ie 3-5 days, The KS binder 13 obtained by filtration of the hydrochloric actd
golution of water glass through a layer of cationite-resin absorbing the sodium

taken with t;he}c'on:s'idoration of the mentioned 1imiting contents of silicon dioxids, - —.

Card 2/3
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Translation from: Referativnyy ihumgl. Mashinostroyeniye, 1959, Nr 15, p 232 (USSR):
AUTHOR: _ Kolacheva, 0.V, D
TITLE: In&est:l_gation 61’ the Thermal Conditions of Solidification of Castings. in

~ Shell Molds L ,
PERIODICAI;:‘ V sb.: Zatverdevani&e metallov. Moncow, Mashgiz, 1958, pp 231 - 2{&2 :

ABSTRACT: fs shell molds have thin walls peculiar thermal conditions of solidification
and cooling of castings prevail, Tests for the investigation of the thermal
conditions of shell molds made of 4 bakelite mixture and of the steel solidi-
fication process in them were carried out in casting a box-type mold measuring
100 - 100 - 210 mm with the following thicknesses of walls: 5 mm, 15 mm, :
30 mm. The molds were made of a K50/100 sand mixture with 6% of bakelite
lacquer and were filled with steel of the 35L grade., The results of tempera-
ture measurements during the filling of castings of different thickness are
stated, Based on the temperature curves temperature fields were plotted of -
the mold walls and castings at various time instanis from the beginning of
the filling. At the free pouring of the shell molds vwith a bakelite binder, :

Card 1/ 3 a second heating source of the mold walls is created by the burning of the .

S
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Investigation of the Thermal Conditions of Sblidlfioation of Castings in Shell Molds

bakelite which changes the charécter of the temperature field in the mold walls, When

applying filling the temperature field in the mold is analogous to the pouring into sand :

molds. The analysis of the ourves of solidification of castings with different thickness
of walls, obtained by measuring temperatures, permitted to calculate the coefficient of
solidification which was equal to 0.1 sec 1/2 and to plot the theoretical graph of soli-
dification. The methods of tests were worked out and investigations were carried out of
the strength of the bakelite mixture at high temperatures and of the resistance to heat
of the shell molds under the pouring conditions investigated., The design of the pattern
was improved upon and a test device manufactured, The specimen to be tested was clamped
in the chuck of the device, then a furnace, heated up to 700°C, was moved towards it and
the specimen was subjected to heat during 30 sec, and afterwards it was destroyed by
stretching. Even at a short spell of high temperature the strength of the mixture is
lowered considerably and amounts to 10 - 15% of the initial one only. Methods of
determining the resistance to heat of the mold were developed on the basis of hydro-
statics since actually the resistance of the mold is reduced immediately after being
filled with metal while pressure affects the mold only in the already filled part of the
casting. The minimun wall thickness of the mold necessary to preserve it until a hard

Card 2/3
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Investigation of the Thermal Conditions of Solidification of Castings in Shell Molds

-8kin of metal is formed should be not less than 8 .5 mm., The strength of the shell mold
when filled with steel does not exceed 1.7 kg/cm‘, while the grain size of the mixture
and the character of the thermoreactive binder do not affect the resistance to heat of
shell molds. The duration of the pouring process has a considerable effect on the re-
sistance to heat of the shell molds, therefore they should be filled rapidly and through
a dispersed gate system, 8 figures. .

Zh.8.S.

_ :Card 3/3

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723710020-9

- P A SRR IRML SRR RS R RS BRI 2 TR AN

B R PR AR R B R N A A R R S RO ) 48

GULYAYBY, Boris Borisovich, Prinimali uchastiye: SHAPRANOY, I.A., kand,tekhn,
nauk; MAQNITSK1Y, O,N,, kand.tekhn,nauk; POSTEOY, L.M., kand,tekhn,
nauk; BOROVSK1Y, Yu.F., kand.tekhn.nauk; KOLACHEVA, 0.Y,, kand,
tekhn.nauk, BKBG, P,0., prof., doktor teXhn.nauk, ¥&sluzhennyy de-
yatel! nauki i tekhniki, retsensont; PROZHOGIN, A.A., nauchnyy red,;
CHPAS, M.A., red.igzd-va: KONPOROVICH, A.l., tekhn.red,: SPERANSKAYA,
0.'0. t.m-r‘d.

{Founding processes] Liteinys protsessy. Moskva, Gos.nsuchno-
tekhn.isd-vo mashinostroit.lit-ry, 1960. U415 p.

. (MIRA 13:7)

(Pounding)
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Girshovich, Naum Grigor'yevich, Doctor of Technical Soiences, Pro-
fessor, ed,

- 'Spravochnik po chugunnomu 11t5yu'(nandbook on Iron Castings) 24 ed.,

rev, and enl, ‘Moscow, Mashgiz, 1961. 800 p, Errata slip inserted.
16,000 copies printed, - . - -

L ] .

. Reviewer: P, P, Berg, Dootor of Technioal Solences, Professor; Ed.i .
I. A, Baranov, Engineer; Ed, of Publishing House: T. L., Leykinaj
Tech, Eda.: O, V, Speranskaya and P, B. Frumkin; Managing Ed., for
Literature on Machine-Building Teochnology (Leningrad Department,
Mashgiz): Ye, P, Naumov, Engineer, v '

" PURPOSEt = This handbéok -10 intended for techniocal personnel at

cast-iron foundries, It may also be of use to skilled workmen
- 'in foundries and students specializing in founding.

* COVERAGE: = The handbook oontains inforaation on basic problems in
the modern manufacture of iron ocastings. The following are dis-
cussed: the composition and properties of the mefal; the making
of molds; speoial casting methods; tne oharge preparation; .malting

Cardo3/A2 h "
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Handbook on Iron Castings 80V/5458

and modifying the cast iron; pouring, shaking out, and cleaning
of cantings; heat-treatment methodss and the inapection -and re-
Jeotlon of castings, Information on foundyy equipment and on
the mechanization of castings produotion is also presented, The
.authors thank Professor P. P. Berg, Doctor of Technical Soiences,
and staff membors of the Mosstankolit Plant, headed by the ohief
metallurgist @, I, Kletskin, Candidate of Technioal Soiences, gg_x;

their assistance, References follow each chapter. Thare are
references, mostly Soviet,.
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T Ace NN at7001920 BOURCE CODE: UN/3010/66/000/017/0035/0038

ORG: none -

.: sounézs AN SSSR. lluhdmdént_vmyy ;oo_ﬁutcbo&ly komitet. ‘anistchoikii L
.| byulleten', mo. 17, 1966, 53-58 =

| Toprc TAGS: 'at-b‘ophcﬂé’f‘eliédiithn‘, stratosphers, ‘troposphere, atmospheric
| temperature, .temperature distribution ‘ : o

" ABSTRACT: ':hﬁ“a’rtich] presents the results of an Mﬂptiou of the mechanien of
‘annual zonal distributions of temperature in the 0—16 im layer and the distribution

..........

AUTHOR: ~ Berlyand, 0. 8.} Yerokhina, R. A Kolacheva, Z. A, .

TITLE: Exchange of air wasses bctwun the al:rni:oophord and troposphers in the S

.

exchange of air masses between the -troposphere and stratosphere for given mean

of atmospheric pressure on the Earth's surface by finding & wind velocity field for
determining the vertical motion of sir masses, It was calculated tuat during a yesr
an air mass weighing 3¢101%, which amouats to 5% of the weight of the entire atmo- | -
sphere, descends from the tropopsuse in the 25—35°N sone. The weight of the 10— | -
16-km air lsyer amouated to approxinately 1/6 of the weight of the eatire ataospheres,
Thus, it is concluded thet sxchangs of the entire air mass betweea the tropoephere - |-
snd stratosphere occurs within sbout 3.3 years in the 23—33°K region. Orig. art. °

Cord -1/2 : S
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Author H gr&:hev, A, A Obronina, K. A.; Kolachevskiy, N, N.; and Andrianova,
. . ’ . D Y
Ttle Expérimental inve#tigation of ;ra:;tiation of magnetic flux in a cable at
reversal of magnetization of one domain .
Periodical : Zhur, eksp, 1 teor. fiz., 27, 313-317«, Sep 1954
Abstract : Results of experimenﬁl investigation of magnetic flux gen?rated ina

Submitted

Institution

single domain of a ferromagnetic cable are outlined, Experimental data
.concur within 10% accuracy with theoretical computation by S, M, Rytov
(1bid, 307-312). FPour references. ‘

Fhysicotechnical Institute, Gor'kiy State University

December 28, 1953
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Moscov, Fiziko-tekhnicheskiy institut

Issledovaniya po fizike 1 radiotekhnike (Rasearch in Physics and Radio
Engineering) Moscov, Oborongiz, 1959, 170 p. (Series: Its: Trudy,
vyp. 4) Brrata slip inserted, 2,150 coples printed,

Sponsoring Agency: RSPBR. Ministerstvo vysshego i srednego spelsial'nogo
o‘brazovaniyg.

Ed.: K,Ya, Zaytseva, Engineer; Ed. of Publishing House: 8.D, Antonova;
Tech, Ed.,: L.A, Garmukhina; Managing Ed.: A.8. Zamovskaya, Engineer,

PURPOSE: This book is intended for scientific vorkers, students in advanced
courses and engineers, :

COVERAGE: This is a collection of 15 studies dealing with problems of radio
physics, electronics, quantum physics, and aerodynsmics. The studies:examine
the method of least squares as applied to the propagation of radio vaves in
the presence of a plane junction, the general conditions of stability of a

random
Caxd 1/g

process at the output of a linear filter vhile a periodic unsteble
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random process is supplied at the input of the filter, the results of experi-
ments vith a ferromagnetic specimen with large Barkhausen jumps as an explana-
tion of the noise mechanism in ferromagnsts at cyclic magnetization reversal,
experiments for the determination of thermal characteristics and the results

of an experimental study of s turbulent ‘boundary layer in a supersonic flow,
No personalities are mentioned, Referenies accompany most articlss,

TAELE OF CONTENTS:

Leshchanskiy, Yu.I, [Candidate of Technical Bciences]. Passage
of Waves Through the Plane Junction of Two Regular Radio Waveguides 3
The solution of the problem by the method of least squares is
outlined. Equations for finding an spproximation solution, and
formlas for estimating the error of the solution are gven, A
study is made of the sequence convergence of approximate solutions
to an accurate solution, °

Kozel, 8,M, [Candidate of Physics and Mathematics]. Transformation of
Periodically Unsteady Pluctuations by Means of a Linear Filter 10
A general expression for the correlation function of fluctuations at
the output of a 1inear filter vhile a periodically unsteady random
process is being fed into its input 1s derived. Stability conditions
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for the process are determined, Exact values of Fourier expansion coefficients
of the correlation function for an osciliation ¢ircuit with a high-quality
factor used as a filter and a process at the input representing a modalated

v

Periodic vhite noise are established.

Kolachevskiy, N.N. Ferromegnetic Core With Large Barkhsusen Jumps in
Alternating Magnetic Field ’ . - 17

Problems concerning the emsrgence of cyclic megnetization reversal
noise in specimens with a single Barkhsusen jump are discussed. The
contimous spectrum of émf fiductfen in'an inductien goil, taking into
account the induction reversal component, is dstermined, The experi-
ments with large Barkhausen jumps shov thit 1t is erroneous to explain
noise by the temporary fluctuations of the Jump emergence moments,
Noise should be calculated on the basis of fluctuations of the magnetic
moment at the jump, The inclusion of the reversal component results in
& drop of the spectral noise density at frequencies of Wm 30 4png
conversion of the spectral intensity to zero at W = 0. In thif connec-
tion it is pointed out that the extrapolation of the spectral intensity
curve to a different value than zero at w —» O as 1t 1s done by
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